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ABSTRACT 

About .. .n et». f *r ut-s «iS . ob ;r4 

« "b°- 5.4) .1 corpuscular cri t in ... >« 

tercsting. 

.0. 1® • ,i i t :.r., t r l .5;;:ic»r,u«rc t .-::” , .r"'c. t ” 

minor in comparison with e££eE£ ® ° Th fi l 0 t’type is a disturbance. best 
There are two basic types of effects^ J P he pi^ht-time ionosphere, 

developed in geomagnetic activi y, „ ctor structure related changes of gco- 

It can be interpreted as a response developed in the 

magnetic (- magnetospheric) activity. in the da*- time -no- 

troposphenc vorticity a nuietening in the ionosphere nr well as 

sphere m winter. This ette ! former type i» persistent m tit&e, 

grass’!, sys ... 

..ri;u-T CT p.lb.« 40 

m obcerv.ble Il» ..Co. ..rue. <»“*• 

SOLAR FLARE EFFECTS 

... .a .ua„ tErESEr.." 1 ”' “*S ’ *£!' 

tudes, of solar flare or /f t n t ^ r p ^" a P ^8 Ob ervatory (Czechoslovakia) durwg 
1Z of all SIDs, observed at thc t of solar XUV-origin. The SID 

the period 1960-1973, has been £oun * b * n ° w gFA SEA an d SDA. Almost all 
monitoring system at Panska ®* ®°“ ded by one SID monitoring method only, 
peculiar SIDs, however, have been recorded y or i E I n , observed at 

Among them, the very rare SWF events ^ in Tablc i. The first event was 

h - 2.4, are most interesting. Tbe J. . The ecC ond e/ent was associated 

observed under quite calm sol.* cond The a *““ veot> Md „ ith . very 
with a very veak radio burst at .he g event. The third event was 

weak radio burst and subflare near : the ^ before ^ bcginnin g of 

accompanied by an unconfirmed flare “ iatcd uith x-ray bursts. On 

the event. Hone of these three -^observed under considerably enhanced geomag- 
netic Activity* S& U 

(E > 20-40 keV). 

, 17 j une p70 near noon (1048-1055-110 UT) 

A similar event was observe f ° n ” weak SFA accompanied by a weak flare 
as a SWF of a medium importance and a v y $UF< The c .-cnt was 

with quite insufficient X-ray flux t P tic Btoria . Fortunately, t * 

observed near the maximum, of a moderat 6 ^ a B«< ( bo th '.rapped and 
COSMOS-348 satellite, which * ‘os”!)! ?l.e. during the event). Figure 

penetrating fluxes, cr ° secd L * d electrons observed at the same local time 
1 shows energetic spectra of Era PP* d c£ ® d du .: ne a strong geomagnetic atom a 

£ ;i;r,sr -srs -sr 

riS:i.sE“?«cu“r.ssu.T ..... » s » r 



Table l: Peculiar SWF event* of corpuscular origin, lecnrded At 2775 kHz (re- 

flection point 52*2/ N, J2*27 E, L - 2.4) and 2614 kHz (reflection point 
52 08 K , 11*00 E, L • 2.4), x - unconf irned flare* 


Date 

start 

max 

SWF 

end 

icp 

X-rays 
( 1 • HA ) 

Optical (lar* 
start end iop 

Radio burst 
start end inp 

k p 

1971 

09/25 

0602 

0610 

0627 

1 

no burst 

no flare 


no burst 

~ *■ 

5- 

29» 

1972 

08/26 

0637 


0737 


no butst 

0713 0736 

-N 

0633 C638 weak 
0706 0712 weak 

w 

I J* 

1 1 

1973 

10/18 

1249 


1330 

1 

no burst 

1236 1254 
max 1238 

IF* 

no burst 

5 

28* 



Figure 1* Energetic spectra of trapped electron* be- 
tween 20-200 ke' ; At L - 2.4 for the SID event in 
question (top curve) ind for a severe geomagnetic 
storo (bottom curve) as measured onboard C0SM0S-348 
(after LASTOVICKA and FEDOROVA, 1976). 


(LASTOVICKA and FEDOROVA, 1976). Unfortunately, this result is not full proof, 
because the satellite measurements were performed over the Southern Hemisphere, 
but it strongly supports the corpuscular origin of such peculiar SWFa. 

IMF SECTOR STRUCTURE EFFECTS 


There are several effects of the inter planetsty magnetic field (1KF) - 
those of the north-south component B^ , those of changes of polarity of the 
azimuthal , P* v# and radial. B^ , components, and those of crossing of the I MF 
sector boundary. The effects of change# of polarity and magnitude of all three 
IMF components in the lower ionosphere are essentially a response to the 1F.F 
generated changes in geomagnetic Ci.e., ragnetospheri c subatorn) activity. Thi 
not the case, however, when the IMF sector boundary crossing effects are con- 
cerned. 
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Th* IMF »cctor boundary ia a well developed physical itructure, a 
current sheet (WILCOX, 1979) dividing the interplanetary .pace into two ? 
with opposite prevailing R polarity. A crossing of such a well ^veloped 
.pace structure , -ccoupamJd by an increase of the 

1979) an^ of its geoactivc aouthward component (SGIKEI6F-K, 197 )• 

Hie Earth's rt.gneto.phere, iono.phere and oven ttopo.phcre. 

There are tvo b..ic type, of re.pon.e. to the IMF .ector boundary 
(Fig. 2), both briny, observed. «on R other., in the ionosphere, 
nctic type i. manifested be.t in geomagnetic activity. Thi. effect »• » &-•- 
turbancc and con.i.l. in a chanp.e aero., the .ector boundary and n» . gmli 
VanT difference between the level before and after boundary creasing. In 
equinoctial period., the effect of IMF fHil.rity chanRe. (B ) becoce. coapar-_ 
able to that of the sector boundary crossing lteelf. The cf 
aerved in R, aouthward 5_ and cosmic rays (l-ASTOVICRA, 1979). p 

apher ic typ^ i. nanifeat^d beat in the tropo.pheric vorUaty -tea index {\Al) 
and consists in a narrow deep depression centered at the ay o un a 
ing. Thia efiect ia Quietening, not a disturbance. 



Figure 2. The IKF sector boundary crossing effect 
of the grooagnetic type in A ( logarithmic taean) 
and of the tropospheric type-in VAI (tropospheric 
vorticity area index at the 500 cb level). The 
data are expressed in ratio to the xcro-day values 
Vertical line - boundary crossing (reported to 00 
UT). 


Figure 3 show, the geooagnetlC tyP* ntl^Europebin^inter?' The nb.orption 
.orption in the lover xono.phere o ;" D ^ n ‘ r «‘ o [“ r °rc,uencie.. The efiect in 
i. higher often the cr...« k W ' J^p.ri.o. vith geco.g- 

Ahaorntion is nuch weaker than that in a , oir.ur k 

netic P *tora or .ol.r activity effect. in P the lover iono.phere. 

In order to c.tioate the .tnti.tical .ignifie.nce of ^ta^i^^in Hg..^ 

D * 

siderably weaker at L • 2.1. 

The geomagnetic-type effect i« observed in the lover ionosphere in winter 
only «t night/ In equinocli.l periods, ve can again observe the grooagneUc- 
type effect in absorption only .t night. No significant effect i» 
near noon. The boundary crossing effect itself i. a little vo.Ver " t to 
winter, but the effect of change, in IMF polarity^ con a able to (or even 
atronger than) that of boundary crossing (UoTOVlCKA. 

Figure ft .how. the tro P o. P heric type effect in the noon radio w.ve ab.orp- 



Figure 3. The geomagnetic- type effect in A *nd nighttime 
radio wav * absorption in the lover ionosphere over Central 
Europe in winter (1966-73 - after LASTOVICKA, 1979). The 
data are expressed in ratio to the ciosting-day values. 


Table 2: Statistical significance of the difference between extreme mean data 

points, P, the probability of this difference being positive in individual 
crossings, 8, and the number of boundary crossings used, n. 



272 kHz 

night 

245 kKi 

2775 kHz 

day 

245 kHz 

5kHt 

p 

862 

99,52 

98.52 

99.52 

992 

B 

572 

642 

622 

642 

622 

n 

41 

69 

56 

70 

61 


tion in the lover ionosphere over Central Europe in winter. The behaviour of 
the absorption is similar to that of VAI - a narrow decrease of absorption 
(even if considerably seller than that in VAI), i.e. quietening in the lower 
ionosphere, just after boundary crossing. Tabic 2 shows that the effect is 
statistically significant and important at both frequencies. The effect of 
such type is observed in the lower ionosphere in winter during day-time only. 

*»•» i,., F ^' Ure 5 • hov * the IHF sector boundary crossing effect at the 5 kHz and 
27 kHz integrated level of atmospherics observed in Central Europe in winter. 
In view of differences in the patterns from different obsetvator ies . of the 
shape of curves and of the low statistical significance of the results, hardly 
any effect can be observed at 27 kHz. However, the 5 kHz atmospherics display 



1.C5 

100 


2775W* 



Figure 4. The tropo.pheric-type effect in VAI 50feb end noon 
radio wave .b.orption in the lovertono.phere ov. Central 
Europe in winter (1966-73 - after LASTOWCKA. 1979). 



Fieure 5. Sector boundary croesinp effect* in 5 WU and 
27 kHt atnoapheric* in winter (1966-73 " 

SATORI 1982) • Full circles - Uppsala (59.8 N* 17. b EJ 9 
Jin circle. - Kuhlung.born <54.I*N. 1I.8*E>; croa.e. - 
Pan aka Ve. (50.i‘H, 14.6‘E). 
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• sharp caximn just after crossing. The shape of the 5 Ulr cunrc resembles an 
inverse form of the VAI curve from Fig. A. Unfortunately, comparing the SID, 
geomagnetic store and Forbush decrease effects in the 5 kHi atmospherics, it is 
difficult to say definitely, vhether the observed effect is quietening or not. 

. , h A, t n Cg w r ?* ^ 8 tratosphere, the IHF sector structure effects were studied 
i ! CVCl toa F rri| ture and the 10-mb level height above Berlin- 

T«ape lhof during day-time (LASTOVICKA. 1979). No significant effect vas ob- 

^ qUa " tity t n fP ite of the that statistically significant 

effects vere observed in the lover ionosphere in the sane geographic region. 

!l ,c " era * *°v lftr A , Ct A vity ^ F 10 7 ^ increased quasinenotonicaly from the -3 to 
the 2 day by about 1.52. Thua the solar XUV radiation did not affect the ob- 
tained results significantly. 


The f Q F2 response to the IMF sect 
the lover ionosphere. We observe simul 
the lover ionosphere end the F2 region, 
tropospheric-type effect (LASTOVICKA. 1 
TRISKOVA, 1982). There is only very ve 
structure in the E-region over Central 
SATORI, 1982). Thus the vertical patte 
the F2 region, small effect (if any) in 
the lover ionosphere, no effect rather 
cant effect in the troposphere (only of 


or structure is quite similar to that of 
tencously the gecnagne ti c-type effect in 
and the sane is valid also for the 
962, 1983; LASTOVICKA and SATORI, 1982; 
aR (if any) effect of the IMF sector 
Europe (LASTOVICKA, 1982; LASTOVICKA and 
rn of the IMF sector structure effect in 
the E- region, a significant effect in 
than any in the stratosphere and signifi- 
the tropospheric type). 


The geomagnetic type effect is 
structure related changes in g?omag 
nents - IMF polarity changes and th 
cy opinion, the latter effect is ca 


geoactive southvard 

The tropospheric type effect i 
plained in terms of geonagnetic, co 
effect seen s to be caused by an act 
sheet) itself. The main problcn vi 
is quiete ning. The effect looks li 
energy source. However, this is no 
netospheric physics. 


; ionospheric response to the IHF sector 
^netic activity. It consists of tvo conpo— 
e boundary crossing itself. According to 
used by crossing-related changes of B or 


8 quite a nev phenomenon. It cannot be ex- 
f nic ray or general solar activity. The 
ion of the sector boundary (• varped current 
th finding the mechanism is that the effect 
kc svitching off, not switching on, an 
it acceptable to solar, solar wind and oag- 


There are two factors, which make studies of the IMF sector structure ef- 
nr^r' C °i? d i J fflcult * Thc ttopospheric (but not the geomagnetic) type effect 
n i ?o^ PPC ? r * in 80ICC I-ASTOVICKA (1981) shoved that, in the 

period 1974-1977, the tro P oo P h 3 ri c-typc effect practically disappeared not only 
xn the troposphere (VAI), but simultaneously also in the lover ionosphere. 

the * ituatlon i" the years 1974-77 (solar minimum) was quiet enough. 
Perhaps no other important quietening vas possible. 

gcoactivi ty of different sector boundaries varies. SVESTKA et al. 
(1976/ found some sector boundaries (called proton boundaries) to be followed 
by streams of Icv-energy protons. WILCOX (1979) found the effect of such pro- 
on boundaries in VAI, as well as m geomagnetic activity, to be considerably 
tronger than that of non-proton boundaries. Figure 6 shows the effect of pro- 
'in 11 **? n0n ^ rOtO ? boundaries radio wave absorption in the lover iono- 
sphere in winter. The effects of proton boundary crossing are considerably 
•tronger and evidently more important than thc effects of crossings of non- 
proton boundaries. However, as far as I know, information on proton boundaries 
is available only for thc period 1963-1969. 


In conclusion it can be said that the IMF sector structure effects in the 




V 



<»r« 

Figure 6. Sector boundary creating effect* in absorption at 
245 kHz separated for night and noon, proton and non-proton 
sector bomdaries. Winter# 1963-1969* The data are ex- 
pressed in ratio to the croasing-day values. 



□idlatitude ionosphere are ninor in comparison vith the effects of solar 
flares, geomagnetic stoma etc,, and are of tvo different types. The geomag- 
netic-type effect is a disturbance t representing an ionospheric response to 
changes in geomagnetic (■ magnetospheric ) activity, and its mechanism is at 
least qualitatively understood. The troposphcric-type effect is developed best 
in the tropospheric vorticity area index with possible relations to weather* 

It is a quietening , not a disturbance, in the troposphere as veil as in the 
ionosphere* Its mechanism is not understood. The IMF sector structure effects 
are partly different for different seasons and they are considerably stronger 
for proton than for non-proton sector boundaries. I think the main task of this 
field of research is to discover the mechanism of the tropospheric-type effect 
and to determine tha role of the IMF effects caoag various solar-terrestrial 
relations* 
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